Objective Acute cholecystitis (AC) after acute cerebral infarction is rare and has not been fully investigated. Because patients with acute cerebral infarction often cannot complain of abdominal pain due to loss of consciousness, hemiparesis and aphasia, delays in diagnosis may increase the severity of the condition. It is clearly important to identify symptoms, reach a diagnosis and provide treatment as soon as possible. The purpose of this study was to investigate the clinical features of AC after acute cerebral infarction. Methods Among the 1,682 patients with acute cerebral infarction admitted to our hospital between April 2007 and July 2012, AC after acute cerebral infarction was diagnosed in 24 (1.4%). Data regarding age, sex, past history, fasting period, period from admission to the onset of cholecystitis, clinical type, severity of cholecystitis, diffusion-weighted imaging Alberta Stroke Program Early Computed Tomography Score, National Institutes of Health Stroke Scale (NIHSS) score at onset and modified Rankin scale at 90 days were investigated. Results The mean age of the 24 patients (15 men, 9 women) was 74.2±11.9 years (range, 45-90 years). The clinical type was atherothrombosis in five patients, lacunar infarction in seven patients, cardiac embolism in 10 patients and dissection in two patients. The past history included atrial fibrillation in 10 (42%) patients, hypertension in 20 (83%) patients and diabetes in 11 (46%) patients. The mean duration of fasting was 10.7 days (range, 1-32 days). The mean interval between the onset of cholecystitis and admission was 8.3 days (range, 0-24 days). The median NIHSS score at onset of cerebral infarction was 10, and 23 (96%) patients were bedridden at the onset of cholecystitis. Conclusion AC after acute cerebral infarction was frequently observed in the patients with severe hemiparesis and those who were fasted. It is important to identify symptoms, accurately diagnose the condition and provide treatment as soon as possible in order to achieve early ambulation and resumption of food intake using a feeding tube.
Introduction
The occurrence of acute cholecystitis (AC) after acute cerebral infarction is rare and this problem has not yet been fully investigated (1, 2) . In addition, delays in diagnosis may increase the severity of this condition. Identifying symptoms, reaching a correct diagnosis and providing treatment as soon as possible is therefore important. The purpose of this study was to investigate the clinical features of AC after acute cerebral infarction. 
Materials and Methods

Results
Table shows the characteristics of the 24 patients with cholecystitis after acute cerebral infarction. The mean age of the 24 patients (15 men, nine women) was 74.2±11.9 years (range, 45-90 years). The clinical type was atherothrombosis in five patients, lacunar infarction in seven patients, cardiac embolism in 10 patients and dissection in two patients. The past history included atrial fibrillation in 10 (42%) patients, hypertension in 20 (83%) patients and diabetes in 11 (46%) patients. None of the patients had a history of cholecystolithiasis or cholecystitis. The mean fasting period was 10.7 days (range, 1-32 days). The mean interval from admission to the onset of cholecystitis was 8.3 days (range, 0-24 days). The median NIHSS score at the onset of cerebral infarction was 10, and 23 (96%) patients were bedridden at the onset of cholecystitis. Gallbladder enlargement and cholecystolithiasis were detected on abdominal computed tomography (CT) or ultrasonography in 19/24 (79%) and 8/24 (33%) cases, respectively. All patients were treated with antibiotic therapy, and the AC recovered without percutaneous transhepatic cholangiodrainage.
Discussion
In 1906, Kocher and Matti reported the occurrence of AC after gastroduodenostomy (3). Subsequently, AC was reported to follow thoracic surgical procedures, abdominal surgery (4-7), trauma (8, 9) , intensive care (9, 10) and burns (11) (12) (13) . The frequency of the development of AC in patients with these underlying diseases is 1-4.6%, occurring within one week to one month after the preceding incident. This pathology has been reported to occur due to compromise of the circulation to the gallbladder and biliary obstruction due to the concentration of bile. However, only two reports have described the occurrence of AC after acute stroke (1, 2). Koizumi et al. reported that, of 252 patients with acute stroke (intracerebral hemorrhage in 86 patients, atherothrombosis in 32 patients, lacunar infarction in 57 patients, cardiac embolism in 33 patients, subarachnoid hemorrhage in 31 patients and other in 13 patients), seven (2.7%) exhibited complications of AC. Ushiyama et al. reported that 12 (1.2%) of 1,003 patients developed complications of acute stroke. The present study evaluated only patients with acute cerebral infarction. Among the 1,682 patients with acute cerebral infarction treated in this study, 24 (1.4%) showed complications of AC after acute cerebral infarction. This frequency is comparable to the findings of two previous reports. Complications of gallstones were observed one (15%) patient in the study by Koizumi et al. and in two (17%) patients in the study by Ushiyama et al., compared to the slightly higher rate of eight (32%) patients observed in the present study. In terms of the severity of neurological deficiency, Koizumi et al. and Ushiyama et al. reported severe hemiparesis in all seven patients with AC (100%) and nine of 12 patients with AC (75%), respectively, while our study found hemiparesis in 17 of 24 patients with AC (71%), as defined according to the Brunnstrom recovery stage (14) , Stage I-III, comparable to the findings of the other two reports. In terms of the relationship with diabetes, Koizumi et al. and Ushiyama et al. reported diabetes in six of seven patients with AC (85%) and one of 12 patients with AC (8%), respectively, while our study found diabetes in 17 of 24 patients with AC (71%), a rate higher than that observed in patients with acute cerebral infarction.
The mechanisms underlying the development of AC after acute cerebral infarction in this study included compromised circulation to the gallbladder and biliary obstruction due to contractile dysfunction as a result of a bedridden status, infection caused by gallstones and/or susceptibility to infection due to the presence of diabetes. In terms of the relationship between the fasting period and the incidence of cholecystitis, Koizumi et al. and Ushiyama et al. reported mean periods from the onset of acute cerebral infarction to AC of 6.4 and 25 days, respectively, with a mean duration of fasting was 13 and 18.7 days, respectively. In the present study, the mean period from the onset of acute cerebral infarction to AC was 8.3 days and the mean duration of fasting was 10.7 days. Similar to the report by Koizumi et al., AC tend to occur during fasting, likely due to the hyposecretion of gastrointestinal hormones, such as cholecystokinin, resulting in contractile dysfunction of the gallbladder. On the other hand, as another mechanism underlying AC, the occurrence of autonomic dysfunction in patients with acute cerebral infarction may cause contractile dysfunction of the gallbladder. However, this possibility was not fully investigated in the present study.
Conclusion
In the present study, among patients with acute cerebral infarction complicated by AC, hemiparesis was severe and the duration of fasting and a bedridden status was long. When patients with acute cerebral infarction develop a fever, abdominal ultrasonography and CT should be performed immediately. In patients with AC, it is important to identify symptoms, diagnose the condition and provide suitable treatment as soon as possible. In addition, such patients require early ambulation and the resumption of food intake using a feeding tube. On the other hand, diabetic patients with acute cerebral infarction require precautions against the complications of AC.
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